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keeping	𝜌1 =	0 and	𝜌3 =	6.Moreover,	we	give	the	
corresponding	pressure	and	tension	activity.	We	used	a	sampling	
rate	of	105,000	when	generating	the	sounds.
We	thank	Juliette	Chabassier for	useful	discussions	and	
advises.
Laje,	R.,	&	Mindlin,	G.	B.	(2002).	Diversity	within	a	birdsong.	Physical	
review	letters,	89(28),	288102.
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where	S	denotes	a	sigmoid	function	S(x)	=	1/(1+e-x)
and	𝜌i are	the	excitatory	inputs	from	HVC	into	the	sets	
of	neurons	with	activities	xp (pression),	y	(inhibitory),	
and	xk (tension)	respectively.
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Mean-field population model
Bifurcation diagram
Reproduced figures
The	neural	sets	within	RA:	two	excitatory	sets	(shaded	
circles)	connected	to	a	long-range	inhibitory	one	(open	
square).	All	sets	receive	excitatory	inputs	from	HVC,	
denoted	here	by	dashed	lines.	Inset:	averaged	activity	
of	one	of	the	populations	(bottom),	and	spiking	activity	
consistent	with	the	averaged	activity	(top).
Bifurcation diagram
(a)	A	recorded	song	of	a	white-crowned	sparrow	
(Zonotrichia leucophrys),	and	(b)	the	synthetic	song.	
One	of	the	syllables	cannot	be	generated	by	this	
subpopulation.	Values	of	𝜌2 used	for	the	different	
syllables:	syll.	“a”:	𝜌2 =	-11.0;	syll.	“b”:	𝜌2 =	-11.8;	syll.	
“c”:	𝜌2 =	-7.1;	
Synthetic syllables
The	interaction	between	these	populations	are	
described	by	three	ordinary	differential	equations	
(ODE).
